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PREFACE. 

The Address here printed in book form was 
delivered in the first instance before the York 
Medical Society and was published in the 
Lancet. It is now reprinted with a few alterations, 
and the addition of illustrations. 

SIMEON SNELL. 



2 EYE-STRAIN AS A CAUSE OF 

which may be adopted for its relief is well 
worthy of our attention. 



Historical. 

It has, of course, for some time been 
known that certain instances of headache 
bear some relation to eye defects. But 
the far-reaching effects of eye-strain and the 
relief afforded by the proper correction of 
refraction errors are not by any means as 
widely recognised as they demand It is 
a matter that, in my opinion, admits of no 
question. The evidence is continually be- 
fore one. Again and again is the same 
story told, first of the suffering and then of 
the relief afforded by optical aid. In my 
last 800 refraction cases in private practice 
I find that 162 suffered from headaches. I 
do not include in this number those making 
the usual complaint of discomfort for which 
hypermetropes and early presbyopes so 
frequently solicit assistance. In the cases 



HEADACHE AND OTHER NEUROSES 



to which I refer the patients have at once 
volunteered that they suffered from severe 
headaches, or have stated on inquiry that 
they did do so. In the great majority this 
constituted the cause for seeking advice. In 
most, also, in varying degrees, were asso- 
ciated some or all of the train of symptoms 
to be described later. 

Perhaps no more important work has been 
accomplished in the whole range of medicine 
and surgery than that of placing anomalies 
of refraction on a firm scientific basis. This 
we owe in the greatest measure to Donders, 
and it brought to him undying fame. It is 
well-known, too, that astigmatism, which 
has such a close bearing on our subject, was 
discovered by Thomas Young, the physician 
as well as the physicist. Sir George Airy, 
the astronomer royal, described astigmatism 
in his own case. It was of the compound 
myopic variety and was monocular. Here 
it is of interest to note that Airy was the 
subject of migraine, and he described hh 
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own case in a paper in the Philosophical 
Magazine for 1865/ It may be remarked 
in passing that a proper correction of his 
refraction error, with the knowledge which 
we now possess, would in all probability 
have relieved him of his migraine, for he 
had both astigmatism and asymmetry in the 
refraction of the eyes, two very potent causes 
of headache, as will be shown farther on. 
Airy*s son, Dr. Hubert Airy, also published 
a very graphic description of migraine and 
the ocular symptoms in his own person,^ and 
it appears not unlikely from the account 
which he gives that he, too, would have 
been relieved, as has so often been the case 
in my experience in similar instances, if 
attention had been given to his eyes. He 
speaks of his attacks coming on after close 
eye- work, and says, ** Usually after two or 
three hours* close reading, especially if I had 
insufficient exercise, I become aware that 
part of the letter I am looking at, or a word 
at some litde distance from the sight point, 
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is eclipsed by a dim cloud spot," &c. . . , 
"Want of exercise, sedentary employment, 
close reading and writing, are the usual 
antecedents. It generally comes on while 
the eyes are engaged with toilsome reading." 

The interest that Young and Airy had in 
astigmatism was physiological and not patho- 
logical. And even Donders lays stress 
always on the normal and abnormal astig- 
matism, the latter being astigmatism which 
interfered with the acuteness of vision. Our 
interest here, however, is in the pathological 
significance of astigmatism and the subtle 
and powerful influences of eye-strain, and 
not necessarily on its interference with visual 
acuteness. Frequently no complaint of 
vision is made and the error of refraction 
is only discovered after a careful and com- 
plete examination of the eyes. 

As far as I am aware the first to recognise 
clearly the close connection existing between 
headaches and other neuroses with eye-strain 
was the distinguished physician and writer, 
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Weir-Mitchell, of Philadelphia. In a series 
of articles he urged the importance of a 
proper understanding of this relation. The 
views which he set forth are so well ex- 
pressed and have such a practical bearing 
that they may still be read with profit* by 
those interested in the subject. He recog- 
nised that the distant symptoms may be the 
indication of eye-strain when no complaint 
is made of any defect of sight, and this is a 
point of the greatest practical moment. He 
cites several cases from his experience and 
says of them *• that the cases just told seem 
to me enough to prove that the eyes may 
long rest unsuspected as the cause." I 
make here the following quotations : — 

** My consultations have plainly enough 
taught me that hardly any men in the 
general profession are fully alive to the need 
of interrogating the eye for answers to some 
of the hard questions which are put to us by 
certain head symptoms, since many of the 
patients treated successfully by the correc- 
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tion of optical defects never so much as 
suspected that their eyes were imperfect 
What I desire, therefore, to make clear to 
the profession at large is : ( i ) That there 
are many headaches which are due indirectly 
to disorders of the refractive or accommoda- 
tive apparatus of the eye ; (2) that in these 
instances the brain symptom is often the 
most prominent and sometimes the sole 
prominent symptom of the eye troubles, so 
that, while there may be no pain or sense 
of fatigue in the eye, the strain with which 
it is used may be interpreted solely by 
occipital or frontal headache; (3) that the 
long continuance of eye troubles may be 
the unsuspected source of insomnia, vertigo, 
nausea, and general failure of health ; (4) 
that in many cases the eye trouble becomes 
suddenly mischievous owing to some failure 
of the general health or to increased sensi- 
tiveness of brain from moral or mental 
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very forcibly pointed out that the cause iit 
many cases of headache must be sought in 
some irritation of the sensory nerves. It 
was to be found in the teeth, eye, throaty 
and nose. He makes references to the 
teeth as starting irritation of sensory nerves 
and does so with excellent illustrations. He 
then says : — 

** Perhaps a still more frequent source of 
headache than even decayed teeth are ab- 
normal conditions of the eyes. The head- 
ache which comes on after working with 
the microscope or after straining the eyes 
in a picture gallery is only too well known. 
It is usually frontal, often extending over 
the whole breadth of the forehead, but some- 
times limited to the forehead above one 
orbit. It would be going too far to say that 
frontal headache is always due to an ab- 
normal condition of the eyes, but I believe it 
is so much more frequently than one would 

at all suspect But frontal headache 

is not the only one which may arise from 
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abnormal conditions of the eyes, for megrim, 
or sick headache, is very frequently associated 
with, and probably dependent on, inequahty 
of the eyes, either in the way of astigmatism, 
myopia, or hypermetropia." 

Since this time others in this country liave 
written on the subject, notably the late Mr. 
H. B. Hewetson, of Leeds. But in America 
it has received much more careful notice 
than in this country. Recently Dr. George 
M. Gould, of Philadelphia, in able articles 
in TMe Lancet'' and the British Medical 
JoumcU^ has called attention to the effects 
resulting from eye-strain and the treatment 
which they demand. 



Migr&iAe. 

Before going on to the consideration of 
the class of cases with which this paper is 
chiefly concerned, a few words may be said 
about migraine, for many instances of this 
disorder :n which the classical symptoms are 
present will be relieved by giving attention 
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to ocular errors. Two medical friends who 
have been closely associated with me have 
experienced an almost entire absence of the 
disorder since their astigmatism was cor- 
rected. One of these had several attacks 
of typical migraine. The last attack, which 
brought him to me for examination, he thus 
describes : — 

*' I went to the ward to do a sugar deter- 
mination. I then found I could see only the 
right half of the meniscus at the top of the 
fluid. In ten minutes (I noted the time) a 
black star appeared in the centre of the 
field. It lasted about thirty seconds and 
then enlarged ; the vision in the centre of 
the field cleared, and towards the left side 
of the field there appeared the fortification 
spectrum. It lasted like this for twepty 
minutes, flickering all the time and moving 
away from the centre. For an hour after 
this there was some headache on the right 
side. This was intensified by lowering the 
head to use the stethoscope, coughing, and 
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contracting the scalp muscles. There was 
no tenderness of scalp. For several hours 
afterwards there was a dull pain in the right 
occipital region on coughing or lowering the 
head." 

In May, 1902, he came to me and I found 
myopic astigmatism {—id. with — o'25 d. 
cyl.) in the left, and myopia (— i'5 o-) in the 
right eye. He wore the correcting glasses 
constantly and had no further attack of 
migraine until a year later. Then an attack 
followed his leaving off the glasses for read- 
ing in the evening. He again took to the 
use of the glasses constandy and no further 
attack has occurred. 

The other case was the following. A 
youth, aged 14, began to have typical attacks 
of migraine which were always precipitated 
by reading. At the age of 22 he was 
ordered convex spherical lenses which gave 
practically no relief. At the age of 25. 1 
carefully estimated his refraction under a 
mydriatic. In the right with + i '5 d. sph. 
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and + o*5 d. cyl. vert. V. =f ; in the left 
with + 1*25 D. sph. and + 0*5 d. cyl. vert. 
V. = f . Cylindrical in combination with 
Spherical lenses were prescribed and gave 
the greatest relief. He still continues to 
have migraine, but the attacks are transient 
and at much longer intervals. He can now 
read and write for hours at a time without 
fear of precipitating an attack. The cor- 
rection of the astigmatism has been most 
marked in relieving the nausea and 
dyspepsia. 

Headache — ^its Situation, Charaeteristiest 

The headaches, however, which we. have 
now to consider belong to a different cate- 
gory. It will be well, therefore, to specify 
in some detail the situation and character of 
the headache met with, together with other 
associated symptoms. The pain may be 
frontal, across the forehead, or just above 
the eyes, limited to the supraorbital region 
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or reaching to the hair. This frontal situa- 
tion is perhaps the most common. It may 
also be in the temples. It may be between 
the eyes and at the root of the nose (fronto- 
nasal). The pain is frequently paroxysmal 
and called neuralgic, or it may be a more 
dull continuous pain. Usually It is bilateral, 
but it may affect chiefly one side, one eye, 
one temple, or one side of the forehead. 
When this is the case it is often described 
as neuralgia, especially when affecting the 
eye. Unilateral headache is often associated 
with astigmatism on that particular side, 
whilst the other eye may be normal in re- 
fraction or have ametropia of less con- 
sequence. Pain may be at the vertex, and 
this is a frequent seat. It may be a dull 
continuous pain or it may be of a dragging 
character. One lady described it as if an 
"iron claw was gripping her head." The 
occiput is another situation where pain is 
localised. It may extend down the nape of 
the neck to the spine. A lady referred to 
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like movements affecting not only the eye- 
lids but the muscles of the face and even 
the occipito-frontalis. A young patient, 
suffering in this manner, recently under my 
care, yielded at once when his hypermetropia 
and astigmatism (R. + 2 d., L. + 1*5 d. 
with + I D. cyl. vert.) were corrected, 
whereas several months of medical treat- 
ment had failed to benefit. 

Gastric Symptoms. 

Vomiting and nausea are common symp- 
toms. The former may be severe and 
lasting and attended with much retching. 
It may render a patient prostrate and 
necessitate confinement to bed. More fre- 
quently nausea is complained of, a sickly 
feeling after using the eyes. Indigestion is 
often mentioned or ascertained on inquiry. 
These patients frequently present an anxious, 
worn look, and the difference, when relief 
has been afforded to the distressing symp- 
toms, is evidenced often very clearly in 
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the facial expression. The symptoms differ 
often considerably in each patient 

It has been mentioned that nausea and 
vomiting are met with not infrequently in 
these cases. This is of considerable interest, 
for it is well-known that they are prominent 
and well-recognised symptoms of some eye 
diseases. An attack of acute glaucoma is 
ushered in with severe pain in the eye and 
the head and attended with violent vomiting. 
kThe bilious attack is such a prominent 
^ symptom that it masks the eye condition. 
It therefore receives attention ; the eye is 
unheeded and treatment of the glaucoma is 
frequently deferred until sight is lost. If 
the reverse plan had been adopted and an 
iridectomy performed or even eserine in- 
stilled a clearing up of the general symptoms 
would have followed and the eye would have 
recovered its sight. Vomiting and the so- 
called ** bilious attack" would have ceased 
on the relief to the increased tension of the 
globe which the measures mentioned would 
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have brought about. Another example may 
be given. Increased tension of the eyeball 
is indicated in injuries to the crystalline lens 
or when a needling operation for cataract 
has been performed, not merely by pain in 
the eye but often by vomiting. Here, again, 
removal of the swollen lens is followed by 
immediate relief to the stomach symptoms. 
The disturbance of the pneumogastric nerve 
by these conditions is well recognised. It 
is not difficult to understand that the attempts 
of the ciliary muscle to overcome defects 
should similarly influence the pneumogastric 
nerve. It must be borne in mind that the 
ciliary muscle is perhaps the only muscle 
the action of which is continuous. Sleep is 
the only time for recuperation. 



to the Eyes the Remedy. 

The remedy for the condition met with 
in these cases is attention to the eyes. Over 
and over again in my experience relief has 
been afforded by the correction of anomalies 
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of refraction. Frequently a patient expresses 
regret at not having obtained relief before 
instead of wasting time upon other measures. 
Usually no other treatment is necessary. A 
faulty state of the eyes is ascertained ; it is 
corrected, the proper glasses are worn, and 
relief follows, whilst the other conditions of 
life have been unaltered. This is proof 
sufficient. It has been well said ; — 

" If use of the eyes produces any of 
these results it is almost surely the cause ; if 
disuse of the eyes relieves, it is doubly 
sure ; if without the disuse of the eyes 
wearing of proper glasses does the same, 
the demonstration is beyond question " 
(Gould). 

In many cases which come before one, 
however, the symptoms have already existed 
for a long period and immediate relief from 
the wearing of the correcting glasses cannot 
be expected any more than that a chronic 
disease should at once yield to any treatment 
which may be adopted for it. 
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The Effects of Astigmatism. 

If anyone wishes to learn what the astig- 
matic eye has through the ciliary muscle to 
overcome, he can do so by placing + or 
— cylinders before his eyes. Let him wear 
these glasses and they will produce the 
symptoms of ametropia. To illustrate, 
though imperfectly, the indistinctness of 
type which a low degree of astigmatism 
occasions if uncorrected by the action of 
the ciliary muscle, I have had a series of 
photographs taken of a portion of a Times 
leader. First, the leader was photographed 
in the usual way and appeared sharp 
and clear. Then, under precisely similar 
conditions, the same was again photo- 
graphed, but close to the lens of the camera 
a cylindrical glass was placed. In this way 
a series of photographs was taken with 
+ 0*25 D. cyl. ; + o*5 d. cyl. ; and + 075 
D. cyl., respectively, before the lens of the 
camera. A second series with similar minus 
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cylinders was taken. In each case the 
cylinder was so placed to occasion the effects 
of an astigmatism ** according to rule." The 
eye naturally strives after a clear and sharp 
image, and as this can only be accomplished 
by the action of the ciliary muscle the photo- 
graphs will be understood as illustrating the 
strain which the astigmatic eye must under- 
go to accomplish this result. 

lUustrative Cases. 

The following cases may be given as illus- 
trations of the class we have under considera- 
tion. The first is that of a lady who had 
suffered for a considerable time. She is the 
wife of a medical practitioner at a seaport 
on the East Coast, and he has very kindly 
written the following account for me : — 

** The patient, aged 32, had studied music 
until she was 21 years of age, spending five 
years in hard study in Germany. There were 
no eye symptoms then except headache occa- 
sionally. When working for a concert five 
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years ago she began to have attacks of 
giddiness and occipital headache. These 
ceased after the concert, but returned with 
increased force twelve months later when 
she was again working up for a concert. 
On this occasion she had one or two attacks 
of sickness. Improvement again took place. 
A few months afterwards she had some 
lessons in London and practised hard, ulti- 
mately having a complete breakdown from 
headache, giddiness, and nervous attacks. 
Then she gave up playing, but for a long 
time her general health was poor. She was 
thin, did not sleep well, and was very 
nervous. She developed a cough and con- 
sulted a well-known physician nearly two 
years ago. He found no organic disease, 
but ordered her to feed up. Her general 
health improved somewhat, and then she 
began to have the typical attacks which 
brought her to you. The attacks came at 
first once a fortnight and gradually increased 
in frequency until she had one every week. 
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They came on quite suddenly, sometimes 
when she had been feeling particularly well. 
She first felt giddy as if she would fall, and 
at the same time felt sick and faint ; vomit- 
ing soon followed and lasted for several 
hours, with severe straining and retching. 
After an attack she was prostrate and con- 
fined to bed for twenty-four hours. Occipital 
headache was frequent and severe, as if a 
large crab had seized her by the nape of the 
neck. Occasionally an attack would come 
on with startling rapidity, almost like an 
epileptic attack. On one occasion I re- 
member she was sitting at lunch chatting 
and quite cheerful. Suddenly she became 
giddy and nearly fell off the chair. She 
was pale and faint, and had to be assisted 
to a couch. In a quarter of an hour 
she was vomiting. The worst attack she 
ever had came on during the night when 
in bed. The slightest attempt to lift her 
head from the pillow brought on frightful 
nausea and giddiness. After consulting you 
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and wearing the glasses you prescribed she 
had several attacks during the first four 
weeks, but they did not culminate in vomit- 
ing, and she has not had an attack of 
vomiting since (excepting once she had a 
bilious attack from eating some indigestible 
food ; on this occasion there was no giddi- 
ness and she was ' comfortably sick ' ; in 
an hour or two she was well). The attacks 
of headache and giddiness gradually dis- 
appeared, and she is now free from any 
trouble of this kind. Her general health is 
good and she is stouter. In every way 
there has been a marked improvement. 'For 
a time attendance at a theatre was invariably 
followed by headache and giddiness, or a 
long carriage drive would induce an attack, 
but now they simply produce a slight tired 
feeling. Hearing has always been acute 
and there has been no ear trouble. During 
the worst attacks the nausea was so severe 
that the headache was unnoticed ; there was, 
however, a feeling as if thousands of strings 
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were in the back of the neck and as if some- 
one were pulling at them. The giddiness 
always commenced in the occipital region." 

The refraction ascertained after using a 
mydriatic was as follows : R. — 075 D. 
cyl. = I ; L. — r D. cyl. = §, axes vert. 

The next is a more acute case and is one 
of considerable interest apart from the ques- 
tion of his headaches, for five years ago, 
when studying at the Sheffield Technical 
College, the patient was struck in the right 
eye by a splinter of steel which penetrated 
the globe and became imbedded in the retina 
near the optic disc. I was successful in 
removing this particle of steel with the 
electro-magnet ; he recovered perfect sight 
which, as the record now shows, has been 
permanent. The patient, aged 2"/, is an 
engineer and lecturer on electrical engineer- 
ing at a technical school in a great Midland 
city. He has always been a hard worker 
and the following is an account of his work 
during the last few years : — 
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"From September, 1900, to May, 1901, 
he Studied and lectured in the evenings. 
Considerable organ playing (music reading). 
August to October, 1901, engaged in 
engineer's drawing office (eight and a half 
hours a day). October, 1901, to September, 
1903, two years* research work involving 
accurate reading of moving spot of light on 
mm. scale ; fifty readings in one and a half 
hours, two or three times a day for several 
weeks. Plotting results on fine mm. 
squared paper, &c. Nearly whole time 
spent in artificial light (electric arc), most 
of work being done in the evenings. Sep- 
tember to Christmas, 1903, reading and 
lecturing. There was no serious difficulty 
experienced with eyes during the whole of 
this time, except that there was sensitiveness 
to strong light, which was considerable on 
waking and when the eyes were tired with 
reading. The eyes also watered on chang- 
ing to a colder atmosphere, and there were 
slight headaches, and except just before 
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Christmas, 1903, slight occasional sickness 
necessitating careful dieting. H e had a 
fortnight's holiday last Christmas (1903), 
during which time he did no reading what- 
ever, nor other eye work. This rest did not 
altogether give relief, so that when he re- 
turned to work he was worse than he had 
ever been before. For the last two or three 
years he noticed that his head felt ' muzzy ' 
and it was not even recovered by the morn- 
ing. The eyes would be sensitive after a 
hard evening's work and watered a good 
deal. Even when interested in his subject 
he was disinclined to go on with reading 
owing to feeling sick, and had to go out for 
a walk for an hour or more. He has been 
in the habit of giving his eyes complete rest 
whenever possible, and always so on Sunday, 
on which day no reading has been done for 
three years. 

" After the holidays he resumed work on 
January 4, 1904, and read hard for five 
hours. On the 5th he read hard for seven 
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or eight hours and lectured in the evening. 
The following da)r, after breakfast, he began 
to feel dizzy and could eat but little (not to 
be accounted for by the system being out 
of order, nor improper food). On the 7th 
everything appeared to be in a state of 
vibration. He kept his bed all day. Much 
vomiting. He had no food. On the 8th 
he was about the same ; had no food, but 
got up for an hour. On the 9th he was 
able to eat a small piece of fish. On the 
loth he came downstairs at noon and had 
light diet. His medical adviser prescribed 
a tonic. He had to be assisted upstairs on 
account of dizziness. On the nth, 12th, 
and 13th he came down about noon daily. 
On the 14th, diet about normal; went out 
of doors for the first time, but was dizzy 
otherwise felt well. On the 15th and i6th 

the dizziness slowly decreased. On the i6th 

« 

he came to Shefiield and consulted me. On 
the 17th dizziness was still less. The eyes 
were absolutely at rest from January 7 to 
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17th. He has not complained so much of 
headache. The feeling in his head was 
more of general muzziness, with occasionally 
acute pain In the eyes and forehead. The 
dizziness, he mentions, is that he feels about 
to fall and everything around seems to be 
swimming." 

The refraction in this case was R. + 075 
D. cyl. 60°^!; L, + 075 D. sph. = g. 
Subsequently he gave this report : — 

"I am glad to say that 1 am now in 
normal condition, having worn the glasses 
continuously as you advised. The dizziness 
gradually disappeared, and during the last 
few days I have felt quite free from any 
indications of weakness, although I am doing 
a considerable amount of extra work owing 
to the illness of one of the lecturers here. 
Am doing a third of his work (lectures, &c.), 
in addition to my own. Once or twice I 
have tried the effect of not using the glasses 
for an hour or two, but this gave rise to 
headache and acute pain at times in the 
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right eye, not prolonged. Also the dizzi- 
ness began to return." 

Analysis of Cases. 

It has already been mentioned that of the 

last 800 refraction cases in my private 

practice, 162 sought advice in consequence 

of headaches more or less conforming to the 

types which have been described — that is to 
say, about i in every 5. Dr. A. E. Barnes, 

a late clinical assistant of mine, has very 
kindly collected from my private case-books 
318 consecutive cases of headache and has 
prepared for me the following analysis. 
(See table, p. 32.) 

Sex. — Females predominated largely. 
This was especially the case in hyper- 
metropia and hypermetropic astigmatism. 
In myopic astigmatism the preponderance 
was much less. The following figures illus- 
trate this point. Of the total cases, 84 per 
cent, were females ; ofcasesof hypermetropia, 
89*4 per cent, were females ; of cases of 
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hypermetropic astigmatism, 89*4 per cent. 
were females; of cases of myopic astigmatism, 
64 per cent, were females. The preponder- 
ance of females is hardly to be wondered at. 
Women are more subject to neurotic condi- 
tions than men. The mental or nervous 
stress more rapidly affects them. Their 
nervous system is less stable. Women have 
more constant close eye work than men, and 
their lives are passed more indoors than 
men. They have more leisure for reading 
and spend much of their time in sewing and 
fancy work — the latter and " bazaar work " 
often being responsible for a breakdown and 
a visit to the ophthalmologist. It is the 
eye-workers, whether male or female, that 
are prone to headaches and the train of 
other neuroses which have been mentioned. 
These have been illustrated in the cases 
which have been related. 

Age. — The youngest case was that of a 
boy, aged 6^. His refraction was R. -I- rs d. ; 
L. - 075 D., axis vert. Some time previ- 
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here, but in testing, the axis must be determined ^^M 
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very exactly if relief is to be afforded. ^^^^ 
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corresponding to the last period. In females 
the prevalence belongs to the period of 
sexual activity, for they begin to be common 
at 15 years, reach a maximum at from 25 to 
30 years, and finally disappear at 50 years. 



The Frequeacy of Different Varieties of 
Ametropia. 

As to the relative frequency of the dif- 
ferent kinds of ametropia, it was found that 
the kind of error most associated with head- 
ache was hypermetropic astigmatism. Pure 
hypermetropia was nearly as common, 
myopic astigmatism much less common, 
mixed astigmatism still less common, whilst 
myopia was only present in four cases, and 
in three of these there was also anisome- 
tropia. The analysis of 300 cases gave the 
following results : hypermetropic astigma- 
tism, 49*3 per cent. ; hypermetropia, 34*3 
per cent. ; myopic astigmatism, 1 1 '3 per 
cent. ; mixed astigmatism, 3*6 per cent. ; 



HEADACHE AND OTHER NEUROSES 35 

fand myopia {three of which were unequal 
I in the two eyes), i"5 per cent. 



The Importance of Low Degrees of 
Astigmatism. 

Of particular interest in this analysis of 
cases of headache and errors of refraction 
associated with them is the large number of 
cases in which the degree of astigmatism is 
a low one and the cylinder prescribed corre- 
spondingly weak. There is in some quarters 
a failure to recognise the importance of 
estimating these low degrees of astigmatism 
and the value derived from the use of weak 
cylinders. A careful study of the subject, 
however, will easily demonstrate that the 
low degrees of astigmatism play a very 
important rSle in the causation of the 
neuroses we have under consideration. 
Tkey will be found in patients complaining 
I little, if at all, of their sight, and can only be 
\ detected and the exact axis ascertained after 
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a careful examination when the eye is under 
the action of a mydriatic. I refer especially 
to astigmatism of 0*25 d. and 0*5 d. In- 
cluded in my series were 1 44 cases of hyper- 
metropic astigmatism, simple and compound. 
I find that H- 02 5 D. cyl. was prescribed in 
18 cases of simple and 5 of compound 
hypermetropic astigmatism, or 23 cases alto- 
gether ; 4 0'5 D. cyl. was prescribed in 38 
and 9 respectively, or 47 cases ; and + 075 
D. cyl. was prescribed in 22 and 8 respec- 
tively, or 30 cases, thus making a total 
number of 100 out of the 144 cases in which 
cylinders of H- 075 d. and under were pre- 
scribed. The benefit of these weak + 
cylinders was undoubted. There were also 
34 cases of myopic astigmatism, simple and 
compound. For these cylinders of - 075 d. 
and lower were ordered in 20 cases — viz., 

- 0*25 D. cyl. in 3 simple and i com- 
pound, or in 4 cases ; - 0*5 d. cyl. in 4 
simple and 2 compound, or in 6 cases ; and 

- 075 D. cyl. in 9 simple and i compound, 
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or 10 cases. The percentage for these 
weak cylinders works out as 66'8 per cent. 
for hypermetropic and 58'8 per cent, for 
myopic astigmatism. The following is a 
case illustrative of the value of weak cylin- 
drical lenses. It has been related before^ 
and is epitomised here. 

Illustrative Case. 

In consequence of long-continued and 
severe headaches a gentleman, a missionary 
in the East, consulted me in October, 
igoi. The headaches had commenced 
about February, 1899, after considerable 
stress of work. They began on the left 
side, to which they were chiefly confined, 
sometimes beginning about the eye and at 
other times about the teeth. At first there 
was a sort of hot feeling which, after a time, 
gave place to a more acute pain, apparently 
like neuralgia. When pain was absent 
there was a numb feeling reaching from 
the left side and top of the head to the 
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occipital region. The feeling was as if one 
side of the head was boiling hot or in flames, 
and he lost all energy. His sight was 
tested by a medical man and declared to be 
above normal^ and the complaint was desig- 
nated **hemicrania," ** cause undiscovered" 
being put in the certificate. It was sug- 
gested at this time that his teeth might be 
responsible and he consequently had two 
extracted from the upper jaw. As a result 
of this examination he was invalided to 
another part of the country for six months, 
but he was able to do some work. The 
change and comparative rest were beneficial 
and he was able to resume regular work in 
the autumn of 1899, continuing it until the 
beginning of 1901, when the headaches 
recurred. He was treated without avail 
by another medical man who regarded the 
headaches as rheumatic. In February, 1901, 
he left for England, arriving in this country 
in the middle of April. He was then 
brought before the medical board who 
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ordered six months' rest, at the expiration 
of which time he was re-examined. The 
headaches still remained at that time, but 
were somewhat modified in severity. The 
principal medical officer could not diagnose 
the cause, and advised him to see an 
ophthalmic surgeon. He therefore came to 
me. At his visit I found that, though 
suffering from headache, it was not so bad 
as previously. The numb feeling was con- 
stant and there were exacerbations of more 
acute pain. He was of opinion that the 
headaches were made worse by exertion, 
but as he was unable to use his eyes with 
comfort he believed they had a good deal 
to do with his suffering. Vision in each 
eye was normal (f) and glasses rendered it 
worse. After being under the action of 
homatropine and cocaine in each eye V. = |, 
or with + o'5 D. cyl,, axis horizontal, g. 
The muscle balance appeared to be normal. 
These cylinders were ordered and a week 
later he reported himself as improved and 
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better than he had been for a very long 
time. He also added that the numb feeling 
in the head disappeared when wearing the 
glasses, but returned on leaving them off. 

He mentioned an interesting fact that two 
days previously after a bicycle ride the pain 
in the head returned, and he wished to know 
if cycling would be injurious. He had 
cycled a good deal when in the East and 
thought the pain had been aggravated there- 
by. I explained the way in which it might 
be so and was informed that he had been 
in the habit of leaning forward, and conse- 
quently, on looking straight in front of him 
he would have to use and strain the elevator 
muscles and discomfort would be caused in 
the same way that ** academy" or *' sight- 
seers' " headache is occasioned by looking 
at pictures hung above the line. At a later 
call he stated that he had received con- 
siderable relief and was anxious to return to 
work and desired my permission for him to 
accept a curacy in the south of England. 
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He was able to read with much greater 
comfort than formerly. He also said that 
he was satisfied as to the cause of the strain 
to the eyes when cycling, as he had put 
himself in the position I had explained, and 
he found the eyes to tire very soon. 

On November 22 I again saw the patient 
who expressed himself as better and more fit 
for work than he had been since he first com- 
menced his labours in the East. He was 
able to read with comfort for long periods 
and felt confident of being able to fulfil his 
clerical duties, which he was to enter upon 
the next day. Later he obtained permis- 
sion to marry and to return to his work in 
the East. 



The Importance of Inequality of the Eyes. 

Anisometropia, or an inequality in the 
refraction of the two eyes, is another 
feature to be noticed and it is important. 
One eye may be myopic and the other 
hypermetropic, or both may be myopic or 
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hypermetropic, but the degree may be 
higher in one of the eyes or the degree of 
astigmatism may be unequal in each eye. 
Moreover, one eye may be normal and the 
other may have some form of ametropia. A 
consideration of my cases shows that ine- 
quality of the two eyes was present in nearly 
half (45*6 per cent.). It was most frequent in 
mixed astigmatism (8i per cent). Myopia 
came next with 75 per cent., and myopic 
astigmatism with 74 per cent. In hyperme- 
tropic astigmatism it was present in 55 per 
cent. ; in hypermetropia only in 2 1 per cent. 
In compound astigmatism, both hyperme- 
tropic and myopic, it was relatively more 
common than in the simple varieties. 

The Axis in Astigmatism according to 
the "rule." 

In hypermetropic astigmatism the axis 
according to the '' rule '* should be horizontal, 
and in myopic astigmatism it should be 
vertical. There is but little evidence from 
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my cases to show that astigmatism against 
the rule is especially potent in causing head- 
aches. In hypermetropic astigmatism there 
were only nine cases against, or approximately 
against, the rule {i.e., about 6 per cent.). 
There were also fourteen cases in which there 
was astigmatism against the rule combined 
with inequality of degree, but as anisometropia 
is such a powerful factor in the production of 
headache these cases can hardly be used to 
show that departure from the rule is also a 
factor. In myopic astigmatism there were 
no symmetrical cases against the rule where 
there was not also inequality of degree, but 
there were nine cases in which there was 
also this inequality of degree. 

Asymmetry of Axes in Astigmatism. 

If we do not take account of those cases 
in which one eye only was astigmatic we 
find that there were thirteen cases of hyper- 
metropic astigmatism in which the axes were 
not symmetrical. This is not quite 10 per 
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cent. In myopic astigmatism there were 
nine cases, or nearly 25 per cent. 

The correction of these conditions with- 
out glasses could only be brought about by 
an effort of accommodation differing in the 
two eyes, and this, it is thought, the eyes 
are hardly capable of doing to any great 
extent. Where the difference is consider- 
able the inconvenience is not always great 
and persons often only become aware of the 
fact that they do not see equally well with 
each eye when the tests for vision are 
applied. 

In a case like that of Mrs. O., in 
which there was myopia with amblyopia 
(V. = 10 D. with 1*5 D. cyl. ^) in the right, 
and hypermetropic astigmatism (+ 075 D. 
cyl. =:f) in the left, the chief factor in giving 
relief to her headaches probably was the 
correction of the astigmatism in the left, 
though a minus spherical glass with a 
cylinder was at the time prescribed for the 
right. In a letter she says : *' Before 



HEADACHE AND OTHER NEUROSES 45 

wearing glasses I used to suffer constantly 
from headaches and often felt nervous and 
irritable, with occasional shooting pains in 
the head and a sensation of being thoroughly 
run down. The use of glasses has given 
me quite a restful feeling, and I have had 
but very little headache since wearing them. 
I feel very grateful for the good they have 
done me and my general health has con- 
siderably improved." 

In other cases the effort to accommo- 
date with each eye will be made, especially 
in low degrees of asymmetry, and this 
endeavour is often attended with consider- 
able discomfort and headache, &c., and is 
an important factor in occasioning the dis- 
tressing conditions which we are discussing. 

The Use of a Mydriatic essential. 

If relief is to be afforded in these cases 
it is of the utmost importance that the re- 
fraction should be carefully and thoroughly 
worked out. To accomplish this the use 
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of a mydriatic is essential. It has been 
pointed out that many of the greatest suf- 
ferers make no complaint of their eyesight, 
and unless, therefore, the accommodation is 
paralysed and the exact refraction ascer- 
tained relief will not be afforded. For this 
purpose homatropine, especially in com- 
bination with cocaine, is usually sufficient.^ 
I generally employ it made up in gelatine 
discs. If these are used two or three times 
at intervals of ten or fifteen minutes a 
patient is ready for examination at the lapse 
of from one and a quarter to one and a half 
hours. The next day the effect has passed 
off sufficiently for the patient to be able to 
read with his correcting glasses. A my- 
driatic will reveal a latent hypermetropia 
of one, two, or even three dioptres not 
infrequently even in patients aged 35 and 
over, and the low degrees of astigmatism 
will not be discovered without it. Homa- 
tropine used in the way already mentioned 
usually suffices, but its employment has in 
some cases to be repeated daily. 
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C&reful Testing essential. 

Retinoscopy is the one objective method 
that is of real value. Its discovery has 
rendered immense service to refraction work. 
For young children it must often be relied 
on for ascertaining the degree of the error, 
and it may often be necessary to prescribe 
spectacles from its findings. For all others, 
however, the final examination must be made 
with the trial glasses and test-type cards. 
No objective tnethod can be permitted to 
dispense with these. Ascertain carefully the 
best correcting glasses and be very exact as 
to the axes of the cylinders. Attention to 
these matters is essential if our treatment is 
to be successful. 



Faulty Muscle B&lance. 

It must not be forgotten that whilst an 
error in the refraction is responsible in the 
main for the headaches and other conditions 
in these cases, there nevertheless is in some 
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added thereto a faulty condition of the 
muscle balance of the eyes. This, though 
secondary, is still an important factor, and 
the latent deviation must be carefully ascer- 
tained by the use of Maddox's rod and 
tangent scale. The close relation between 
the external ocular muscles and the accom- 
modation is such that it sulBfices not infre- 
quently, after careful testing, to relieve the 
ciliary strain by the appropriate glasses. 
The muscle balance becomes rectified or of 
less account. This is not, however, true of 
all cases, and the adaptation of prisms must 
then be combined with such correction as 
the refraction error requires. Exophoria, or 
latent divergence, is the condition most 
commonly met with. It occurs much more 
frequently than the opposite condition, or 
esophoria. It is often present in myopia, 
and in the comparatively few instances that 
headache is associated with myopia, apart 
from astigmatism and anisometropia, it may 
be regarded as the cause. Tenotomy of the 
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external recti is sometimes indicated and is 
of service. The following case illustrates 
well the benefit of taking into account the 
muscle balance as well as correcting the 
ametropia. 

Illustrative Case. 

Twelve months ago a medical student 
came to me from Scotland. His headaches 
were so intense and so constant that study 
was almost impossible ; his examination had 
been postponed in consequence and he was 
considering relinquishing his medical career, 
at all events for a time. He had previously 
consulted two ophthalmic surgeons ; each 
had prescribed glasses, but neither had ascer- 
tained the refraction as revealed by a my- 
driatic. He had accordingly received no 
benefit. Homatropine and cocaine were 
used by me for two days. The refraction 
then was R. + 075 d. sph., with + 0*25 d. 
cyl., axis vert ; L. sph. + 075 d. These 
were ordered for general use, and later for 
4 
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the exophoria which was present prisms i°, 
base in, for each eye was prescribed. These 
gave complete relief ; he soon wrote that he 
was able to do a normal amount of work, 
and that he was preparing with confidence 
for his final examination. This he was 
successful in passing. The following is an 
extract from one of his letters : — 

** The prisms seem to have worked almost 
a miracle. I do not, of course, wish to 
depreciate the other factors, yet the most 
marked difference occurred after the prisms 
were worn. I am now able to read the 
whole day and about two or three hours in 
the night, a pleasure which has been denied 
me for more than three and a half years. 
The terrible photophobia, conjunctivitis, con- 
stant headaches, and utter mental depression 
have all disappeared. I feel quite a different 
person. While not expecting to have the 
eyes I had five years ago, it is quite an 
unspeakable felicity to be able to read as 
much as I do now and cover the work of 
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the examinatioa which lies before me. It is 
impossible to realise that for periods of three 
months at a time I was hardly ever free 
from severe headaches, that I was unable 
to look at a book for six weeks at a time, 
and that this state of sublimated mental and 
physical torture lasted for some years." 

At the close of last year he wrote saying 
he had ceased for a time to use the prisms, 
wearing the correcting glasses alone, but as 
he felt the old symptoms returning he was 
taking to the prisms and again finding the 
same relief. 

Vertical deviations are less frequent than 
lateral, but in my experience they have been 
associated with severe headache. One case 
was that of a nurse who was frequently laid 
up and who had been obliged for a time to 
give up her occupation. I found in the 
right eye mixed astigmatism (+ 075 d. 
vert., — 0'25 d. horizontal) and in the left 
simple hypermetropic astigmatism (075 d. 
vert.). Glasses were ordered combined with 



52 EYE-STRAIN AS A CAUSE OF 

prisms correcting the vertical deviation. 
Very considerable relief was experienced. 

Academy Headache. 

A word now as to *' academy " or ** sight- 
seers'" headache, or, as it is called in America, 
" theatre headache." There is no doubt 
that astigmatism or some other form of 
ametropia is a factor in its production. 
But a proper correction of such defects will 
not always prevent this kind of headache, 
and I feel certain that there are other 
important influencing conditions.® A lady 
mentioned that she suffered so much from 
headache after attending a play that she 
ceased to think a visit to the theatre was 
worth the after-suffering. It was also ascer- 
tained that she visited the pit and it was 
the effect of looking up at the stage that she 
found distressing in the after-effects. When 
sitting in the dress circle and looking on to, 
or down to, the stage she experienced less 
ill results. My investigations into the con- 
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ditions causing the nystagmus, or rolling of 
the eyes, met with in miners showed that it 
was due to the weariness induced in the 
elevator muscles of the eyeball by the con- 
strained position in which the miner had for 
long periods together to cast his eyes when 
engaged in working the coal. My observa- 
tions in compositors, plate-layers, and many 
other occupations, indicated, moreover, that 
prolonged use of the elevators tended in 
them also to produce nystagmus, but that in 
many instances only discomfort and aching 
of eyes were complained of. I believe also 
the cause of academy headache is in many 
cases to be found in this throwing the gaze 
above the horizontal line, especially without a 
corresponding uplifting of the head. Watch 
the visitors to a picture gallery and it will 
be observed how often this turning upwards 
of the eyes is required, especially when the 
paintings are hung above the line, and 
careful observation will show that many of 
the same visitors will compensate for this 
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movement above the horizontal by a back- 
ward motion of the head. Anyone may try 
this for himself and observe the tiring effects 
occasioned by looking at pictures more or 
less ** skied," and then notice the difference 
of looking at the same objects, but relieving 
the elevators by at the same time throwing 
the head backwards. The collier with 
nystagmus learns to steady his eyes by turn- 
ing them downwards. And it will have 
been noticed that the lady before referred 
to had herself observed the difference in 
looking up at the stage from the pit and 
looking down from the dress circle. 

Cycling a Cause of Headache. 

Cyclists suffer from this kind of headache, 
particularly those who lean on the handle- 
bars with the head lowered, when if they 
look forward the gaze is necessarily directed 
above the horizontal line. I have already 
related a case in which a return of the head- 
ache resulted from a rather long cycle ride. 
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As previously stated, on questioning the 
patient it was found that he was in the habit 
of looking in the direction I have suggested 
as occasioning weariness of the elevators 
and consequent headache. The accuracy of 
this observation he was able to endorse from 
tests which he made himself. I mention 
this particularly because I think that it is 
an explanation of the headache or eyeache 
sometimes complained of by cyclists, and 
the cause once recognised admits of easy 
remedy. 

Conelusioas. 

We may summarise what has been written 
under the following conclusions : — 

(i) That eye-strain is the cause of a large 
proportion of headaches, often of a very 
aggravated character. 

(2) That various other neuroses are met 
with in association with headache, and 
among these may be mentioned the follow- 
ing : Mental depression, nausea, indigestion, 
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vomiting, insomnia, giddiness, choreiform 
movements of tlie eyelids and face, &c. 

(3) That rehef Is afforded to these con- 
ditions by correcting the error of refraction, 
which can be ascertained only after careful 
examination, 

(4) That for such examination a mydriatic 
is absolutely essential. 

(5) That frequently no complaint is made 
of defect of vision. 

(6) That the ametropia is frequently of 
low degree, 61 '2 per cent, of my cases 
needing 0*75 d. cyl. and weaker. 

{7) That a cylinder of o'25 d. is of 
great value. 

(8) That anisometropia is frequently 
present and requires proper adjustment. 

(9) That in a certain number of cases the 
muscle balance is faulty and necessitates the 
prescribing of prisms. 
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